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(54) An implantation device and a kit including the device 

(57) The apparatus comprises an implantation 
device having a body, the surface of which has at least 
a portion coated with a receptor, and a preparation con- 
taining a ligand formed from the combination of an 
active principle with a substance capable of binding to 
the receptor. This preparation may be brought into con- 
tact when desired with the implantation device which is, 
for example, a stent. 
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Description 

The present invention concerns an implantation 
device, a method for its manufacture and a kit including 
it. s 

The invention has been developed with particular 
attention to its possible application to so-called stents 
for angioplasty. The invention is, however, applicable to 
implantation devices generally and should not therefore 
be understood as limited to the specific field of use 10 
referred to below in the present description. 

The term "stent for angioplasty" is intended gener- 
ally to indicate devices intended for endoluminal appli- 
cation (for example, in a blood vessel, in association 
with percutaneous transluminal coronary angioplasty, or is 
PTCA), usually effected by means of catheterisation of 
a stenotic site dilated using PTCA or ablation. The in 
situ expansion of the stent stabilises the expanded 
lumen with a consequent reduction in the likelihood of 
restenosis, the likelihood of which is very high (approxi- 20 
mately 40%) in the case of PTCA alone. 

The local support of the lumen by the stent, which 
is left in its expanded state at the treated site, avoids the 
restenosis of the site. The use of substantially similar 
structures to achieve the in situ expansion and anchor- 25 
age of vascular grafts has already been proposed in the 
art: naturally, this possible extension of the field of appli- 
cation is also to be understood as coming within the 
ambit of the invention. 

For a general review of vascular stents, reference 30 
may usefully be made to the work "Textbook of Interven- 
tional Cardiology" edited by Eric J. Topol, W.B. Saun- 
ders Company, 1994 and, in particular, to section IV of 
volume II, entitled "Coronary Stenting". 

Many patent documents have also addressed this 35 
problem, for example, US-A-4 776 337, US-A-4 800 
882, US-A-4 907 336, US-A-4 886 062, US-A-4 830 
003, US-A-4 856 51 6, US-A-4 768 507, and US-A-4 503 
569. 

However, the implantation of these devices may 40 
give rise to secondary pathological phenomena such 
as, for example, acute thrombosis which requires addi- 
tional antithrombogenic treatment that is usually admin- 
istered system ically, or an excessive thickening of the 
neointima (hyperplasia), or spasms of the vascular wall. 45 

Various solutions have been proposed in the past in 
order to overcome these negative effects. 

One line of research generally envisages overcom- 
ing the aforesaid negative phenomena by way of radio- 
active treatments. This first line of investigation is so 
documented, for example, in the following works: 

"Intracoronary Radiation Before Stent Implantation 
Inhibits Neointima Formation in Stented Porcine 
Coronary Arteries" by Ron Waksman et al., Circula- ss 
tion, 1995; 92; 1383-1386; 

"Radioactive Stents for the Prevention of Neointi- 
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mal Hyperplasia" by Tim A. Fischell, from "The new 
manual of interventional cardiology", Physician's 
Press, Birmingham, chapter 18 (1996), p. 134 ss; 

"Pure p-Particle-Emitting Stents Inhibit Neointima 
Formation in Rabbits", by Cristoph Hehrlein et al., 
Circulation 1996; 93; 641-645; 

"Inhibition of Neointimal Proliferation With Low- 
Dose Irradiation From a p-Particle-Emitting Stent" 
by John R. Laird et al., Circulation; 1996; 93; 529- 
536; and 

"The Beta-Particle-Emitting Radioisotope Stent 
(Isostent): Animal Studies and Planned Clinical Tri- 
als" by Tim A. Fischell et al., Am. J. Cardiol. 1996; 
78 (suppl. 3A); 45-50. 

Irrespective of its ultimate effectiveness, this solu- 
tion encounters an essentially practical difficulty caused 
by the fact that, in most cases, the use of such a stent 
assumes the typical features of radiotherapy and/or 
nuclear medicine. This means that it is necessary to 
operate in a specifically equipped and authorised envi- 
ronment: this factor has the effect of negating many of 
the intrinsic advantages of the stent such as, in the first 
instance, the introduction of techniques once limited to 
the area of cardiac surgery into much simpler methods 
of intervention (catheterisation) which can practically be 
effected at the out-patient level. 

Another line of research concerns substantially the 
administration and/or the localised release of active 
substances in the zone of the stent. This latter line of 
research is documented, for example, in the following 
works: 

"Local Drug Delivery: The Development of a Drug 
Delivery Stent" by Richard Stack, The Journal of 
Invasive Cardiology, Vol. 8, No. 8, October 1996 
pages 396-397; 

"Local Intraluminal Infusion of Biodegradable Poly- 
meric Nanoparticles" by Louis A. Guzman et al., 
Circulation, 1996; 94; 1441-1448; 

"Local Angiopeptin Delivery Using Coated Stents 
Reduces Neointimal Proliferation in Overstretched 
Porcine Coronary Arteries" by Ivan De Schreerder 
et al., J. Invas. Cardiol. 1996; 8; 215-222. 

Many applicational problems are caused by this 
mode of operation, mainly linked to the specific solu- 
tions adopted which are, in any case, related to the fact 
that it enables little, and maybe even no, flexibility in 
terms of the timing of the association with the stent of 
the active substance and/or the possible variation of this 
latter. In addition, the problem exists of preventing the 
agent or agents intended for administration in the zone 



EP 0 847 766 A2 



2 



EP 0 847 766 A2 



3 

of the stent being delivered or transported to different 
areas where they could have negative or damaging 
effects. Other difficulties may arise, for example, in 
ensuring the permanence and the gradual release over 
time of active substances capable of being, as it were, 5 
washed away by the blood passing through the stent (or 
the implantation device in general). There are also 
cases in which it is desirable to be able to supply the site 
of the implantation device at successive intervals with 
active substances which, clearly cannot be applied w 
simultaneously to the device before implantation due to 
restrictions in their bonding chemistry. 

For completeness, reference may also be made to 
biodegradable stents as illustrated, for example, in the 
work "Biodegradable Stents: The Future of Interven- 15 
tional Cardiology?" by M. Labinaz et al., Journal of Inter- 
national Cardiology, Vol. 8, No. 4, 1995, pp. 395-405. 
The main disadvantage of this solution clearly resides in 
the fact that, at least in the long term when the stent has 
completely or substantially degraded, it becomes less 20 
able mechanically to support the vessel wall against the 
risk of collapse. 

The object of the present invention is thus to pro- 
vide an implantation device which allows various kinds 
of active principle to be administered to the patient in 25 
whom the implantation has been made, which is very 
versatile both in terms of the principle to be applied and 
the timing of its association with the implantation device, 
and which avoids the disadvantages of the known solu- 
tions described above. 30 

This object is achieved by virtue of an implantation 
device characterised in that at least a portion of the sur- 
face of the body of the said device is coated with a 
receptor capable of binding selectively with a ligand 
formed by combining an active principle with a sub- 35 
stance capable of binding specifically to the receptor. 

A kit comprising a coated implantation device of the 
type described above and a preparation containing the 
said ligand, which preparation is capable of being 
brought in contact with the said device, as required, 40 
comprises a further subject of the invention. 

According to the invention, the aforesaid active 
principle, which can have any desired function whatso- 
ever, for example, therapeutic, diagnostic or to improve 
the biocompatability of the stent, is combined, without 45 
compromising its functionality and using known chemi- 
cal reactions, with the substance capable of binding 
with the receptor to form the ligand. 

This latter is then incorporated into a preparation 
suitable for administration, for example, transdermically so 
or systemically, to a patient in which a stent coated with 
the receptor has been implanted. Following administra- 
tion, bonds form between the receptor and the ligand 
which cause the active principle to attach to the surface 
of the stent which is then able to function. 55 

This administration may occur at different times 
depending on the specific requirements of the case. 
The preparation containing the ligand may, in fact, be 



administered to the patient and thus come into contact 
with the stent either during implantation or at a subse- 
quent time such as post-operatively or as an out- 
patient, as well during the handling of possible emer- 
gencies or complications. 

The preparation containing the ligand may also be 
brought directly into contact with the stent before 
implantation such that the active principle is already 
attached to the surface of the stent to be implanted. 

The present invention therefore confers a signifi- 
cant flexibility of application, both in terms of the timing 
of the administration of the preparations, and the variety 
of these latter which can be matched to a stent coated 
with a given receptor. 

The receptor and the component of the ligand 
capable of binding to the receptor can, for example, be 
chosen from the group comprising the following pairs, 
streptavidin-biotin, biotin-streptavidin, avidin-biotin, 
biotin-avidin, antigen -anti body, antibody-antigen, lectin- 
glycoprotein and glycoprotein-lectin. 

Streptavidin-biotin and avidin-biotin are the pre- 
ferred pairings. These interactions are, in fact, the most 
intense biological interactions of the non-covalent type 
(K a =10 15 M~ 1 ) known between a protein and a receptor, 
and the bond which forms is stable in a wide range of 
pH and temperature values and is resistant to organic 
solvents and other denaturing agents. In addition, the 
bond requires relatively mild conditions and short time 
periods for its formation. Further details of the avidin- 
biotin bond are given in "Avidin-Biotin Chemistry - A 
Handbook", AAVV, Pierce Publishing Company, 1992, 
the content of which is incorporated by reference in the 
present description. 

The surface of the body of the implantation device 
can be coated directly or indirectly (for example, with an 
interposed intermediate layer), and completely or partly, 
using a polymeric material or metal, or a ceramic (for 
example, pyrolytic carbon). 

A further subject of the present invention is a 
method for the production of an implantation device of 
the type described above, characterised in that it pro- 
vides for the treatment of at least a portion of the sur- 
face of the body of the device with a solution containing 
a receptor or a derivative thereof such that the receptor 
or its derivative attaches to the said portion. 

Preferably, this method provides for the said portion 
of the surface of the body of the device to be subjected 
to a preliminary treatment in order to bring it into contact 
with the said solution, which treatment facilitates the 
attachment of the receptor or its derivative. 

For example, this treatment is an ammoniacal 
plasma treatment or a treatment with a substance capa- 
ble of attaching to the said surface and forming an 
anchorage site for the said receptor or derivative 
thereof. 

The term "active principle" comprises all of the sub- 
stances capable of performing a medical function, for 
example, therapeutic or diagnostic, having either an 
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immediate effect or one prolonged over time. 

Generally, and provided, obviously, that no specific 
contraindications related to their character exist, differ- 
ent active principles may be used, either alone or in a 
mixture in a single preparation. The composition of this s 
latter will be reflected in the composition of the active 
principles attached to the stent surface. 

Active principles appropriate to the invention could 
be, for example, antithrombogenic agents, endotheliali- 
sation promoters, radioactive isotopes, platelet antiag- 10 
gregant agents, fibrinolytic agents, anti-inflammatory 
agents, anti-proliferation agents, radiopaque sub- 
stances, agents for gene therapy, inhibitors and/or pro- 
moters of cellular adhesion and/or growth. 

Suitable active principles are generally those capa- is 
ble of improving the biocompatability and, in particular, 
the haemocompatability, of the implantation device, and 
of inhibiting the reactions which lead in the medium 
term to neointimal hyperplasia and the consequent 
reduction or occlusion of the vasal lumen. 20 

The possibility offered by the invention of choosing 
the moment for administering the preparation contain- 
ing the ligand to the patient is certainly advantageous 
where the active principle is an unstable or radioactive 
substance. As already indicated, in fact, such sub- 25 
stances are preferably administered in specialist 
nuclear medicine units, which makes it impractical to 
administer them at the same time as implantation. 

However, the invention enables the operations for 
implantation and the association therewith of a radioac- 30 
tive substance to be separated in time such that the 
implantation operation may be performed in units not 
provided with specific apparatus for nuclear medicine. 

Even if, as indicated above, the ligand is brought 
into contact with the stent before it is implanted such 35 
that the device can be positioned with the active princi- 
ple already bound to its surface, there are clear advan- 
tages of the invention. For example, the physician can 
decide, at the moment of implantation and depending 
on the characteristics of the patient and the specific pro- 40 
cedure, which active principle or combination thereof, 
and in what doses, should be used in specific cases, 
choosing from a wide range of possible active principles 
available in a form associated with the ligand. Where 
radioisotopes having a biologically-active component 45 
are used, the invention has the significant advantage 
that the production, distribution and storage of the stent 
can be separated from those procedures relating to the 
radioisotopes; the former can thus be dealt with without 
the restrictions and complex security requirements so 
relating to radioactive materials; conversely, a radioac- 
tive principle, for example, in the form of a solution or 
dispersion, can be produced separately by organisa- 
tions specialising in radiopharmaceuticals and delivered 
to the user in limited quantities at the time of use, follow- 55 
ing procedures that are well known in the radiopharma- 
ceuticals industry. 

Further advantages and characteristics of the 



present invention will become clear from the following 
non-limitative examples. 

EXAMPLE 1 

1 A) Preparation of a stent coated with Streptavidin 
(receptor) 

I) A stent made from AISI 316 L steel is oxidised by 
immersion in a 2g/1 solution KMn0 4 in H 2 S0 4 for 2 
minutes. 

II) After washing with distilled water, the stent is 
immersed for 30 minutes at ambient temperature in 
a solution of 2% polyetherimide (PEI, Basf) in 
water, then washed with distilled water and baked in 
an oven at 60°C overnight, giving rise to -NH 2 
groups on its surface. 

III) The stent is then treated for one hour at ambient 
temperature and under agitation with a solution of 
4*1 0" 3 M biotin-N-hydroxysuccinimide-ester dis- 
solved in dimethylformamide (dried on molecular 
sieves) and diluted in a ratio of 1 :100 in 50 mM pH 
8.5 borate buffer at the moment of use. 

IV) After repeated washings of the stent with the pH 
8.5 borate buffer, the biotinylated surface is treated 
for three hours at ambient temperature and under 
agitation with a solution of 1 jig/ml streptavidin in 50 
mM pH 7.4 phosphate buffer containing 0.1% BSA. 

V) After washing with 50 mM pH 7.4 phosphate 
buffer, the streptavidin-coated surface of the stent is 
treated statically for one hour with a solution of 4% 
saccharose and 2% PVP in a 10 mM pH 7.4 phos- 
phate buffer in order to form a protective covering 
over the streptavidin. The stent is then removed 
from the solution and, without washing, is dried at 
ambient temperature in a vacuum desiccator. 

VI) The stent thus coated with streptavidin (the 
receptor) is stored in blisters and sterilised. The 
quantity of streptavidin bound to the surface, ana- 
lysed using 3 H-biotin, is 0.03 pmoles/cm 2 . 

1B) Obtaining biotinylated heparin (the ligand) 

I) 1 g heparin is dissolved in 300 ml distilled water 
at 0°C, 10 mg NaN0 2 are then added under agita- 
tion to the mixture formed in this way, and the pH 
taken to 2.7 by the addition of dilute HCI (1 M). 

II) The mixture is agitated for two hours at 0°C and 
then the pH is adjusted to 7.0 using 1 M NaOH. 

III) The mixture is dialysed with distilled water using 
three changes of water, each of 1 I. 

IV) The dialysed mixture is concentrated to a small 
volume and lyophilized. 

V) The lyophilized product thus obtained is treated 
with 0.1 M pH 5.5 acetate buffer to obtain a 0.5 mM 
solution in partially degraded heparin. An equiva- 
lent volume of a 5 mM solution biotin-LC-hydrazide 
(Pierce) dissolved in 0.1 M pH 5.5 acetate buffer is 
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added. The reaction is allowed to continue for three 
hours at ambient temperature under agitation. 

VI) The mixture thus obtained is dialysed with dis- 
tilled water using three changes of water. 

VII) The dialysed mixture is concentrated to a low 
volume and lyophilized, obtaining biotinylated 
heparin (ligand) which is dried at 4°C. 

1C) Association of the biotinylated heparin with the 
coated stent 

A preparation containing the ligand is formed at the 
moment of use by dissolving the biotinylated heparin 
(the ligand) in 50 mM pH 7.4 phosphate buffered saline 
(PBS). 

This preparation can be brought into contact in vitro 
with the streptavidin-coated stent (the receptor) for 30 
minutes in order to form the bonds between the receptor 
and the ligand before the surgical intervention to implant 
the stent. In this way, the heparin is associated before- 
hand with the surface of the stent which is then 
implanted. 

Alternatively, the aforesaid preparation may be 
administered systemically to a patient in which the 
streptavidin-coated stent has already been implanted, 
thus similarly causing the formation in situ of the bonds 
between the receptor and the ligand and, as a conse- 
quence, the association of the heparin with the stent 
surface. 

As a further alternative, the aforesaid preparation 
can be administered percutaneously to a patient at the 
same time as or after the intervention to implant the 
streptavidin-coated stent, thus causing the formation of 
the bonds between the receptor and the ligand and the 
association of the heparin with the stent surface in the 
same way. 

EXAMPLE 2 

Example 2 is similar to example 1 with the excep- 
tion of steps 1 A-(l-ll-lll) which are replaced with the fol- 
lowing: 

V) A metal stent is coated with a layer of Parylene or 
polylactic acid and its copolymers with glycolic acid 
or e-caprolactone. 

IT) The coated stent is incubated at ambient tem- 
perature for 10 minutes in the dark with a solution 
containing 1 mg/ml photoactivatable biotin (Pierce), 
then irradiated for 15 minutes with electromagnetic 
radiation of a wavelength in the range 300-460 nm 
(preferably 350 nm). 

Ill') The stent treated in this way is washed with a50 
mM pH 8.5 borate buffer. 

EXAMPLE 3 

Example 3 is similar to example 1 with the excep- 



tion of steps 1 A-(l-ll) which are replaced by the follow- 
ing: 

I") A stent made from metal or a polymeric material 
s is treated with plasma in ammonia, in order to intro- 

duce -NH 2 groups on to its surface. 

EXAMPLE 4 

10 Example 4 is similar to example 1 with the excep- 
tion of steps lA-(l-ll-lll-IV) which are replaced by the fol- 
lowing: 

I'") A stent made from metal or a polymeric material 
is is treated with plasma in ammonia in order to intro- 
duce -NH 2 groups on to its surface. 
II'") The stent treated in this way is brought into con- 
tact with streptavidin-N-hydroxysuccinimide-ester. 

20 Examples 5-8 below refer to the preparation of dif- 
ferent binding agents from those described in example 
1 B. These binding agents may be incorporated in prep- 
arations for use in association with a stent of the type 
described in any of the preceding examples 1 A, 2, 3 and 
25 4, in a manner similar to that indicated in paragraph 1 C 
of example 1 . 

EXAMPLE 5 

30 I) 2 mg urokinase are dissolved in 1 00 ml 50 mM pH 
8.5 bicarbonate buffer to form a first solution. 

II) Immediately before use, a second solution is pre- 
pared of 30 mg sulfo-NHS-LC-biotin (Pierce) in 10 
ml distilled water, and added to the first solution. 

35 The resulting mixture is incubated at 0°C for two 
hours. 

III) The un reacted and hydrolysed sulfo-NHS-LC- 
biotin is removed by gel filtration or dialysis. 

IV) The resulting solution is concentrated to obtain 
40 biotinylated urokinase which is stored at -20°C. 

EXAMPLE 6 

A preparation provided by Amersham on request is 
45 utilised as biotin 1 ,1 -ddATPa[ 32 P]. 

EXAMPLE 7 

A preparation provided on request by the European 
so Institute of Oncology - Milan / Amersham - Saluggia VC 
is used as D- 90 Y-LC-DOTA-biotin. 

EXAMPLE 8 

55 I) Sulfo-NHS-LC-biotin in 10 times excess is dis- 
solved in distilled water is reacted with the -RGD 
peptide immobilised on a Merrifield resin containing 
a terminal -NH 2 group and having protected lateral 



20 



25 



30 



35 



5 



9 



EP 0 847 766 A2 



10 



groups. 

II) After reaction with the sulfo-NHS-LC-biotin, the 
biotin - RGD peptide is released from the resin fol- 
lowing a hydrolysis treatment. 

III) The biotinylated -RGD peptide is desalted by gel 
filtration, lyophilized and stored at 4°C. 

EXAMPLE 9 

A stent made from AISI 31 6 L steel and coated with 
Parylene is reacted in the dark for two hours with an 
aqueous solution, 10% DMF, 4 mM Sulfo-Sanpah 
(Pierce), a photoactivatable reagent. The stent is then 
exposed for several minutes to a light source which 
emits an appropriate wavelength (360 nm); this 
achieves the cross-linking of the photoreactive com- 
pound to the surface of the device. The washed and 
dried stent is then treated with a 50 mM solution DCC 
and 0.5 M N-hydroxysuccinimide in anhydrous DMF for 
30 minutes; after washing with anhydrous DMF it is 
reacted with a 7 jig/ml solution avidin in 50 mM pH 8.5 
borate buffer for 30 minutes. After washing with a borate 
buffer, the stent is treated for one hour with a solution of 
4% saccharose and 2% PVP in a 10 mM pH 7.4 phos- 
phate buffer, in order to form a protective coating. 
Finally, the stent is removed from the solution and dried 
at ambient temperature under vacuum. In this case, the 
quantity of streptavidin bound to the surface, analysed 
using 3 H-biotin, is 1 .0 pmoles/cm 2 . 

EXAMPLE 10 

A coating of PEI is formed on the stent as described 
in steps I) and II) of example IA. It is then treated over- 
night and under agitation with a solution of 2% succinic 
anhydride in 1 M pH 6.0 phosphate buffer. The washed 
and dried stent is then treated with a solution of 50 mM 
DCC and 0.5 M N-hydroxysuccinimide in anhydrous 
DMF for 30 minutes; after washing with anhydrous DMF, 
it is treated with a solution of 7 ng/ml avidin in 50 mM pH 
8.5 borate buffer for 30 minutes. The stent, after wash- 
ing with the borate buffer, is treated for one hour with a 
solution of 4% saccharose and 2% PVP in a 10 mM pH 
7.4 phosphate buffer to form a protective coating. 

Finally, the stent is removed from the solution and 
dried under vacuum at ambient temperature. 

Naturally, it is understood that while the principle of 
the invention remains the same, the details of manufac- 
ture and the embodiments may be widely varied with 
respect to that described, without by this departing from 
the ambit of the present invention. 

Claims 

1. An implantation device, such as a stent, character- 
ised in that at least a portion of the surface of the 
body of the said device is coated with a receptor 
capable of binding with a ligand formed by combin- 



ing an active principle with a substance capable of 
binding to the receptor. 

2. An implantation device according to Claim 1, char- 
5 acterised in that the said receptor is chosen from 

the group comprising avidin, streptavidin, biotin, 
antigens, antibodies, lectin and glycoprotein. 

3. An implantation device according to any preceding 
10 claim, characterised in that the entire surface of the 

implantation device is coated with the said receptor. 

4. An implantation device according to any preceding 
claim, characterised in that the body of the device is 

15 coated directly with the said receptor. 

5. An implantation device according to any of Claims 1 
to 3, characterised in that at least one intermediate 
layer is interposed between the said receptor and 

20 the surface of the body of the device. 

6. An implantation device according to any preceding 
claim, characterised in that at least a portion of the 
surface of the body of the said device is coated with 

25 a receptor which binds with a ligand formed from 
the combination of an active principle with a sub- 
stance capable of binding to the receptor. 

7. A device according to Claim 6, characterised in that 
30 the said receptor and the said substance in the lig- 
and capable of binding with the receptor are chosen 
from the group comprising the pairs streptavidin- 
biotin, biotin-streptavidin, avidin-biotin, biotin-avi- 
din, antigen-antibody, antibody-antigen, lectin-glyc- 

35 oprotein and glycoprotein-lectin. 

8. A method for the production of an implantation 
device according to any preceding claim, character- 
ised in that it provides for the treatment of at least a 

40 portion of the surface of the body of the device with 
a solution containing a receptor or a derivative 
thereof such that the receptor or the derivative 
thereof, to which at least one intermediate layer has 
possibly been applied, is attached to the said por- 

45 tion. 

9. A method according to Claim 8, characterised in 
that the said portion of the surface of the device is 
subjected to at least one preliminary treatment for 

so bringing it into contact with the said solution, which 
treatment facilitates the attachment of the receptor 
or its derivative. 

10. A method according to Claim 9, characterised in 
55 that the said treatment is with a solution, for exam- 
ple, an oxidant, or a gas, for example, ozone. 

11. A method according to Claim 9, characterised in 
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that the said treatment is a plasma treatment. 

12. A method according to Claim 9, characterised in 
that the said treatment is with a substance capable 

of attaching to the said surface and forming an s 
anchorage site for the said receptor or derivative 
thereof. 

13. A method according to Claim 9, characterised in 
that it provides for a first treatment of the said por- 10 
tion of the surface of the body of the device with a 
solution, for example, an oxidant, or a gas, for 
example, ozone, or with plasma, and a second, 
subsequent treatment of the said portion of the sur- 
face with a substance capable of attaching to it and 15 
forming an anchorage site for the said receptor or 
derivative thereof. 

14. A kit comprising an implantation device coated 
according to any of Claims 1 to 5, and a preparation 20 
containing the said ligand, which is capable of 
being put into contact with the said device when 
desired. 

15. A kit according to Claim 14, characterised in that 25 
the said receptor and the said substance in the lig- 
and capable of binding to the receptor are chosen 
from the group comprising the pairs streptavidin- 
biotin, biotin-streptavidin, avidin-biotin, biotin-avi- 
din, antigen-antibody, antibody-antigen, lectin-glyc- 30 
oprotein and glycoprotein- lectin. 

16. A kit according to Claim 14 or Claim 15, character- 
ised in that the said active principle is chosen from 

the group comprising antithrombogenic agents, 35 
endothelialisation promoters, radioactive isotopes, 
platelet antiaggregant agents, fibrinolytic agents, 
anti -inflammatory agents, anti -proliferation agents, 
radiopaque substances, gene therapy agents, 
inhibitors and/or promoters of cellular adhesion 40 
and/or growth. 

17. A kit according to any of Claims 14 to 16, character- 
ised in that the said preparation is suitable for sys- 
temic or transdermal administration. 45 
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